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❢&♦♠ (❤❡ ❝♦♥+✉♠♣(✐♦♥ +✐❞❡ ♦& +✉♣♣❧② +✐❞❡✳ ❚❤❡&❡ ✐+ ♥♦ ❝♦♥+❡♥+✉+ ✐♥ (❤❡ ✜❡❧❞✳ ❈❤♦♦+✐♥❣ (❤❡
❝♦♥+✉♠♣(✐♦♥ +✐❞❡ ✇♦✉❧❞ ❛✈♦✐❞ ❛ ♣♦❧❧✉(✐♦♥ ❤❛✈❡♥ ❜✐❛+✳ ❍♦✇❡✈❡&✱ ❡♥✈✐&♦♥♠❡♥(❛❧ ❞❡❣&❛❞❛(✐♦♥ ✐+
♠❛✐♥❧② ❝❛✉+❡❞ ❜② ✐♥❞✉+(&✐❛❧✐③❛(✐♦♥ ❛♥❞ ♣&♦❞✉❝(✐♦♥+ ✐++✉❡+✳ ❲❡ (❤❡&❡❢♦&❡ ❝❤♦♦+❡ (♦ +(✉❞② ❢&♦♠
❜♦(❤ +✐❞❡+ ✭♣&♦❞✉❝(✐♦♥ ❛♥❞ ❝♦♥+✉♠♣(✐♦♥✮✳ ❚❤❡ ❞✐✛❡&❡♥❝❡ ❜❡(✇❡❡♥ (❤❡ ♣&♦❞✉❝(✐♦♥✲+✐❞❡ ❛♥❞ (❤❡
❝♦♥+✉♠♣(✐♦♥✲+✐❞❡ ❊❋ ✐+ (&❛❞❡✳
EFc = EFp + EF of Imports− EF of Exports ✭✶✮
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✇❤❡#❡ EFc ❛♥❞ EFp ❞❡♥♦(❡ (❤❡ ❊❝♦❧♦❣✐❝❛❧ ❋♦♦(♣#✐♥( ♦❢ ❝♦♥1✉♠♣(✐♦♥ ❛♥❞ ❊❝♦❧♦❣✐❝❛❧ ❋♦♦(♣#✐♥( ♦❢
♣#♦❞✉❝(✐♦♥✱ #❡1♣❡❝(✐✈❡❧②✳
❚❤❡ ❜❛1✐❝ ❡:✉❛(✐♦♥ ♦❢ (❤❡ ♠♦❞❡❧ ✐1 (❤❡ (#❛❞✐(✐♦♥❛❧ :✉❛❞#❛(✐❝ ❢♦#♠ ♦❢ ❊❑❈ ❛♥❞ ✐1 ❞❡✜♥❡❞ ❛1✿
EFt = b0 + b1 GDPt + b2 GDP
2
t + ǫt ✭✷✮
✇❤❡#❡ EFt 1(❛♥❞1 ❢♦# (❤❡ ♣❡# ❝❛♣✐(❛ ❊❝♦❧♦❣✐❝❛❧ ❋♦♦(♣#✐♥( ✭❣ ❤❛✮ ❢#♦♠ 1✉♣♣❧② ♦# ❝♦♥1✉♠♣(✐♦♥✲1✐❞❡✱
❞✉#✐♥❣ ♣❡#✐♦❞ t✱ ❛♥❞ GDPt ❢♦# (❤❡ ♣❡# ❝❛♣✐(❛ ●❉E ♣❡# ♣❡#✐♦❞✳ b0 ❞❡♥♦(❡1 ❛ ❝♦♥1(❛♥( (❡#♠ ❛♥❞
ǫt ✐1 (❤❡ ♥♦#♠❛❧❧② ❞✐1(#✐❜✉(❡❞ ❡##♦# (❡#♠✳
❲❡ ❛❞❞ 1♦♠❡ ❛❞❞✐(✐♦♥❛❧ ✈❛#✐❛❜❧❡1 ✐♥ ♦#❞❡# (♦ ✐♠♣#♦✈❡ (❤❡ ❛❝❝✉#❛❝② ♦❢ (❤❡ ❊❑❈✳
✸✳✶ ❙✉♣♣❧② (✐❞❡
❋♦# (❤❡ 1✉♣♣❧② 1✐❞❡✱ ✇❡ ❛❞❞ ✸ ✈❛#✐❛❜❧❡1✿ ❯#❜❛♥✐③❛(✐♦♥✱ E❡(#♦❧ E#✐❝❡
✸
❛♥❞ ■♥❞✉1(#✐❛❧✐③❛(✐♦♥✳
❋✐#1(✱ ✇❡ ✐♥❝❧✉❞❡ (❤❡ ♣#♦♣♦#(✐♦♥ ♦❢ ✉#❜❛♥ #❡1✐❞❡♥(1 ✭♣❡#❝❡♥(❛❣❡ ♦❢ (❤❡ ❝♦✉♥(#②✬1 ♣♦♣✉❧❛(✐♦♥
❧✐✈✐♥❣ ✐♥ ✉#❜❛♥ ❛#❡❛1✮ ❢♦❧❧♦✇✐♥❣ ❚♦##❛1 ❛♥❞ ❇♦②❝❡ ✭✶✾✾✽✮✱ ❊#❤#❤❛#❞(✲▼❛#(✐♥❡③ ✭✶✾✾✽✮✱ ❊#❤#❤❛#❞(✲
▼❛#(✐♥❡③ ❡( ❛❧✳ ✭✷✵✵✷✮✱ ❛♥❞ ❙❤❛❤❜❛③✱ ❏❛❧✐❧✱ ❛♥❞ ❉✉❜❡ ✭✷✵✶✵✮✳ ❚❤✐1 ✐1 ❛ ✇❛② (♦ ✐♥❝❧✉❞❡ (❤❡
❞❡♠♦❣#❛♣❤✐❝ ❝❤❛♥❣❡1 ❢#♦♠ #✉#❛❧ (♦ ❧❛#❣❡ ❝♦♥✉#❜❛(✐♦♥1✱ ❛1 ❛ ♣#♦①② ❢♦# 1(#✉❝(✉#❛❧ ❞❡✈❡❧♦♣♠❡♥(✳
❚❤✐1 ❝❤❛♥❣❡ ✐1 ♦❢(❡♥ #❡❧❛(❡❞ (♦ ❛♥ ✐♥❞✉1(#✐❛❧✐③❛(✐♦♥ ♣❤❛1❡✿ ❢❛#♠❡#1 ❧❡❛✈❡ (❤❡ ❝♦✉♥(#② (♦ ❣❡( ❛
❥♦❜ ✐♥ ✐♥❞✉1(#②✱ ✐♥ (♦✇♥1✳ ❯#❜❛♥✐③❛(✐♦♥ ✐1 ♦❢(❡♥ ❛11♦❝✐❛(❡❞ ✇✐(❤ ❣#❡❛(❡# ❧❡✈❡❧1 ♦❢ ♣♦❧❧✉(✐♦♥ ✭(❤❡
❈♦♠♣♦1✐(✐♦♥ ❊✛❡❝(✮✳ ❍♦✇❡✈❡#✱ ✐( ❝❛♥ ❛❧1♦ ❢❛❝✐❧✐(❛(❡ 1♦♠❡ ❡♥✈✐#♦♥♠❡♥(❛❧ ✐♠♣#♦✈❡♠❡♥( (❤#♦✉❣❤
❡❝♦♥♦♠✐❡1 ♦❢ 1❝❛❧❡ ✐♥ (❤❡ ♣#♦✈✐1✐♦♥ ♦❢ 1❛♥✐(❛(✐♦♥ ❢❛❝✐❧✐(✐❡1 ♦# ❛ #❡❞✉❝(✐♦♥ ✐♥ ❝♦♠♠✉(✐♥❣✳
❚♦##❛1 ❛♥❞ ❇♦②❝❡ ✭✶✾✾✽✮ 1(✉❞② ✹✷ ❝♦✉♥(#✐❡1 ❝♦✈❡#✐♥❣ (❤❡ ✶✾✼✼✲✶✾✾✶ ♣❡#✐♦❞ ❛♥❞ ❤✐❣❤❧✐❣❤( (❤❡
✐♠♣♦#(❛♥❝❡ ♦❢ ❛♥ ❡:✉✐(❛❜❧❡ ❞✐1(#✐❜✉(✐♦♥ ♦❢ ♣♦✇❡# ✐♥ (❤❡ ♣♦❧❧✉(✐♦♥✲✐♥❝♦♠❡ #❡❧❛(✐♦♥1❤✐♣✳ ■♥❞❡❡❞✱
(❤❡② #❡❣#❡11 1❡✈❡♥ ✐♥❞✐❝❛(♦#1 ♦❢ ❛✐# ❛♥❞ ✇❛(❡# :✉❛❧✐(② ❛1 ❛ ❢✉♥❝(✐♦♥ ♦❢ ●❉E ♣❧✉1 ●✐♥✐ ❝♦❡✣❝✐❡♥(✱
❧✐(❡#❛❝② #❛(❡1 ❛♥❞ ♣♦❧✐(✐❝❛❧ #✐❣❤(1 ❛♥❞ ❝✐✈✐❧ ❧✐❜❡#(✐❡1 ✐♥❞✐❝❛(♦#1✳ ❚❤❡② ❛❧1♦ ✐♥❝❧✉❞❡ ✉#❜❛♥✐③❛(✐♦♥
✐♥ (❤❡✐# #❡❣#❡11✐♦♥✳ ❚❤❡② ✉1❡ ❖▲❙ ✇✐(❤ ❛ ❝✉❜✐❝ ❢✉♥❝(✐♦♥ ❢♦#♠✳ ❚❤❡② ❝♦♥❝❧✉❞❡ (❤❛( (❤❡ ❊❑❈
#❡❧❛(✐♦♥1❤✐♣ 1❡❡♠1 ♠♦#❡ ❧✐❦❡ ❛ ◆✲1❤❛♣❡❞ ❝✉#✈❡✳
◆❡①(✱ ✇❡ ✐♥❝❧✉❞❡ ♣❡(#♦❧ ♣#✐❝❡1 ❛1 ✐♥ ❍❡ ❛♥❞ ❘✐❝❤❛#❞ ✭✷✵✵✾✮✳ ❆1 ♣❡(#♦❧ ❜❡❝♦♠❡1 ✐♥❝#❡❛1✐♥❣❧②
❡①♣❡♥1✐✈❡✱ ✐( ❝♦✉❧❞ ❡♥❝♦✉#❛❣❡ ✜#♠1 (♦ ✐♥✈❡1( ✐♥ ♥❡✇✱ ❧❡11 ❡♥❡#❣②✲✐♥(❡♥1✐✈❡ ❛♥❞ ❛1 ❛ #❡1✉❧( ❧❡11
✸
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O❡* ❝❛♣✐(❛ ●❉O✱ ❡①♣*❡,,❡❞ ✐♥ ❯❙✩
✭✷✵✵✵ ♣*✐❝❡,✮✱ ❧✐❢❡ ❡①♣❡❝(❛♥❝②✱ ❡♥❡*❣② ✉,❡✱ ✉*❜❛♥✐③❛(✐♦♥✱ ✐♥❞✉,(*✐❛❧✐③❛(✐♦♥ ❛*❡ ♦❜(❛✐♥❡❞ ❢*♦♠ (❤❡
❲♦*❧❞ ❇❛♥❦✳ ❋✐♥❛❧❧②✱ ♣❡(*♦❧ ♣*✐❝❡, ❝♦♠❡ ❢*♦♠ ❉♦✇ ❏♦♥❡, ✫ ❈♦♠♣❛♥②✳
✺✳✷ ❘❡)✉❧%)
✺✳✷✳✶ $%♦❞✉❝*✐♦♥✲.✐❞❡ ❛♣♣%♦❛❝❤
❆❧❧ ❝♦✉♥(*✐❡, ,❤♦✇ ❛ ❧♦♥❣ *✉♥ ❝♦✐♥(❡❣*❛(✐♦♥ *❡❧❛(✐♦♥,❤✐♣✱ ❡①❝❡♣( ❢♦* ❆*❣❡♥(✐♥❛✳ ❍♦✇❡✈❡*✱ ❡❛❝❤ ❛❧❧
❡**♦* ❝♦**❡❝(✐♦♥ (❡*♠, ❛*❡ ,✐❣♥✐✜❝❛♥( ❜✉( ♣♦,✐(✐✈❡✱ ♠❡❛♥✐♥❣ (❤❡*❡ ,❡❡♠, (♦ ❜❡ ❛ ,❡♣❛*❛(✐♦♥ ✐♥ (❤❡
✼
❲❡ ❤❛❞ %♦ '❡♠♦✈❡ *❡'✉ ❜❡❝❛✉.❡ %❤❡'❡ ✐. ♠✐..✐♥❣ ❞❛%❛ ❢'♦♠ ✶✾✼✾ %♦ ✶✾✽✻ ❛♥❞ ❯'✉❣✉❛② ❜❡❝❛✉.❡ ♦❢ ❛ .❤♦'%
.❛♠♣❧❡ ❜❡❣✐♥♥✐♥❣ ✐♥ ✶✾✽✸✱ ❢♦' .♦♠❡ ✈❛'✐❛❜❧❡. .✉❝❤ ❛. ✐♥❞✉.%'✐❛❧✐③❛%✐♦♥ '❛%❡
✽
●❧♦❜❛❧ ❋♦♦%♣'✐♥% ◆❡%✇♦'❦✱ ✷✵✶✵✳ ◆❛%✐♦♥❛❧ ❋♦♦%♣'✐♥% ❆❝❝♦✉♥%.✱ ✷✵✶✵ ❊❞✐%✐♦♥✳ ❆✈❛✐❧❛❜❧❡ ♦♥❧✐♥❡ ❛%
❤%%♣✿✴✴✇✇✇✳❢♦♦%♣'✐♥%♥❡%✇♦'❦✳♦'❣✳
✶✷
❧♦♥❣✲%✉♥✳ ■♥ ❝♦♥*❡,✉❡♥❝❡✱ ✇❡ ❝❤♦*❡ 0♦ %❡♠♦✈❡ ❡%%♦% ❝♦%%❡❝0✐♦♥ 0❡%♠* ❛♥❞ ❢♦❝✉* 0♦ 0❤❡ *❤♦%0✲%✉♥
❛♥❛❧②*✐* ✭❚❛❜❧❡ ✽✮✳
❈♦♥*✐❞❡%✐♥❣ 0❤❡ *❤♦%0✲%✉♥ ❛♥❛❧②*✐*✱ ♦✉% *0✉❞② ❞♦❡* ♥♦0 *✉♣♣♦%0 ❊❑❈ ❛**✉♠♣0✐♦♥*✿ ❲❡ ✜♥❞ ❛♥
✐♥❝%❡❛*✐♥❣ ❧✐♥❡❛% %❡❧❛0✐♦♥*❤✐♣ ❢♦% ❢♦✉% ❝♦✉♥0%✐❡* ✭❇%❛③✐❧✱ ❈❤✐❧❡✱ ❈♦❧♦♠❜✐❛ ❛♥❞ F❛%❛❣✉❛②✮ *✉❣❣❡*0✐♥❣
❊❋ ✇♦%*❡♥ ❛* ♣❡% ❝❛♣✐0❛ ✐♥❝♦♠❡ ✐♥❝%❡❛*❡*✱ ❛♥❞ ♥♦ *✐❣♥✐✜❝❛♥0 %❡❧❛0✐♦♥*❤✐♣ ❢♦% ❆%❣❡♥0✐♥❛✳ ❲❡ ♥♦0❡
0❤❛0 ❢♦% ❈❤✐❧❡✱ 0❤❡ %❛0✐♦ ♦❢ ✐♥❞✉*0%✐❛❧✐③❛0✐♦♥ ✐* *✐❣♥✐✜❝❛♥0 ❛♥❞ ♣♦*✐0✐✈❡✳ ❲❡ ♠✐❣❤0 0❤✐♥❦ 0❤❛0
❈❤✐❧❡ ✐* *0✐❧❧ ✐♥ 0❤❡ *❡❝♦♥❞ ♣❤❛*❡ ✭0❤❡ *❡%✈✐❝❡ *❡❝0♦% ✐* ♥♦0 ②❡0 ✇❡❧❧✲❞❡✈❡❧♦♣❡❞✮ *♦ 0❤❡ ❝♦♠♣♦*✐0✐♦♥
❡✛❡❝0 ✐* ♣♦*✐0✐✈❡ ❢♦% 0❤❡ ❡❝♦❧♦❣✐❝❛❧ ❢♦♦0♣%✐♥0✳ ❚♦ ❝❤❡❝❦ 0❤✐* ❛**✉♠♣0✐♦♥✱ ✇❡ ❝♦♠♣❛%❡ 0❤❡ %❛0✐♦ ❢♦%
*❡%✈✐❝❡* ✭❛* ❛ ♣❡%❝❡♥0❛❣❡ ♦❢ ●❉F✮✿ ✐♥ ✷✵✵✾✱ ✐0 ✇❛* ✺✽✳✽✹✪ ❢♦% ❈❤✐❧❡✱ ✇❤✐❧❡ ✐0 ✇❛* ❛%♦✉♥❞ ✼✾✪ ❢♦%
◆♦%0❤ ❆♠❡%✐❝❛ ❛♥❞ ❋%❛♥❝❡✳ ◆♦0❡ 0❤❛0 ♥♦♥❡ ♦❢ ♦0❤❡% ❡①♣❧✐❝❛0✐✈❡ ✈❛%✐❛❜❧❡* *❡❡♠ 0♦ ❜❡ *✐❣♥✐✜❝❛♥0✳
✺✳✷✳✷ ❈♦♥&✉♠♣*✐♦♥✲&✐❞❡ ❛♣♣0♦❛❝❤
❘❡*✉❧0* ❢♦% 0❤❡ ❝♦♥*✉♠♣0✐♦♥✲*✐❞❡ ❛♣♣%♦❛❝❤ ❛%❡ ♠✐①❡❞✿ ❚❤❡%❡ *❡❡♠* 0♦ ❜❡ ❛ ❧♦♥❣ %✉♥ ❝♦✐♥0❡❣%❛✲
0✐♦♥ %❡❧❛0✐♦♥*❤✐♣ ❜❡0✇❡❡♥ ●❉F ❛♥❞ ❊❝♦❧♦❣✐❝❛❧ ❋♦♦0♣%✐♥0 ✐♥ ❇%❛③✐❧ ❛♥❞ ❈♦❧♦♠❜✐❛ ❜✉0 0❤❡ ❡%%♦%
❝♦%%❡❝0✐♦♥ 0❡%♠* ❛%❡ *✐❣♥✐✜❝❛♥0 ❛♥❞ ♣♦*✐0✐✈❡ *✉❣❣❡*0✐♥❣ ❛ *❡♣❛%❛0✐♦♥ ✐♥ 0❤❡ ❧♦♥❣✲%✉♥✳ ❚❤❡%❡ ✐* ♥♦
❝♦✐♥0❡❣%❛0✐♦♥ %❡❧❛0✐♦♥*❤✐♣ ❢♦% ❈❤✐❧❡ ❛♥❞ ♥♦ ❝♦♥❝❧✉*✐♦♥ ❝❛♥ ❜❡ ❞%❛✇♥ ❢♦% ❆%❣❡♥0✐♥❛ ❛♥❞ F❛%❛❣✉❛②✳
❆* ♣%❡✈✐♦✉*❧②✱ ✇❡ %❡♠♦✈❡❞ ♣♦*✐0✐✈❡ ❡%%♦% ❝♦%%❡❝0✐♦♥ 0❡%♠* ❛♥❞ ✇❡ ❢♦❝✉* ♦♥ *❤♦%0✲0❡%♠ ❛♥❛❧②*✐*
✭❚❛❜❧❡ ✶✹✮✳
❋♦% 0❤❡ *❤♦%0✲%✉♥ ❛♥❛❧②*✐*✱ 0❤❡%❡ ✐* ♥♦ *✐❣♥✐✜❝❛♥0 %❡❧❛0✐♦♥*❤✐♣ ❢♦% ❆%❣❡♥0✐♥❛ ❛♥❞ F❛%❛❣✉❛②
❜❡0✇❡❡♥ ❊❋ ❛♥❞ ●❉F✳ ❇%❛③✐❧✱ ❈❤✐❧❡ ❛♥❞ ❈♦❧♦♠❜✐❛ ❡①❤✐❜✐0 ❛ ❧✐♥❡❛% ✐♥❝%❡❛*✐♥❣ %❡❧❛0✐♦♥*❤✐♣✱ *✉❣✲
❣❡*0✐♥❣ ❛* ❢%♦♠ 0❤❡ ♣%♦❞✉❝0✐♦♥✲*✐❞❡ ❛♣♣%♦❛❝❤ 0❤❛0 ❛♥ ✐♥❝%❡❛*❡ ✐♥ ♣❡% ❝❛♣✐0❛ ✐♥❝♦♠❡ %❡*✉❧0* ✐♥
❛♥ ✐♥❝%❡❛*❡ ♦❢ 0❤❡ ❡❝♦❧♦❣✐❝❛❧ ❢♦♦0♣%✐♥0✳ ❲❡ ♥♦0❡ 0❤❛0 ❡♥❡%❣② ✉*❡ ✐* ♣♦*✐0✐✈❡ ❛♥❞ *✐❣♥✐✜❝❛♥0 ❢♦%
❆%❣❡♥0✐♥❛ ❛♥❞ ❈♦❧♦♠❜✐❛✳ ❚❤✐* %❡*✉❧0 ✐* ❝♦❤❡%❡♥0 ✇✐0❤ 0❤❡ *✐❣♥✐✜❝❛♥0 ♣❧❛❝❡ ♦❢ ❝❛%❜♦♥ ✉*❡ ✐♥
❊❋ ❝♦♠♣♦♥❡♥0* ❢♦% 0❤❡*❡ 0✇♦ ❝♦✉♥0%✐❡* ✭❙❡❡ ❋✐❣✉%❡* ✸✭❛✮ ❛♥❞ ✸✭❣✮ ❛♥❞ ❚❛❜❧❡ ✶✺✮✳ ■♥❞❡❡❞✱ ❝❛%✲
❜♦♥ ❝♦♠♣♦♥❡♥0* %❡♣%❡*❡♥0* ✐♥ ♠❡❛♥ ❛❧♠♦*0 ✶✻✪ ♦❢ 0♦0❛❧ ❊❋ ❢♦% ❆%❣❡♥0✐♥❛ ❛♥❞ ❈♦❧♦♠❜✐❛✳ ❋♦%
F❛%❛❣✉❛②✱ ❜✐♦❝❛♣❛❝✐0② ✐* *✐❣♥✐✜❝❛♥0❧② ♣♦*✐0✐✈❡ ✇❤✐❧❡ ❧✐❢❡ ❡①♣❡❝0❛♥❝② ✐* *✐❣♥✐✜❝❛♥0 ❛♥❞ ♥❡❣❛0✐✈❡✱
❛* ❡①♣❡❝0❡❞✳ ■0 ❝♦✉❧❞ ❜❡ *✉♣♣♦*❡❞ 0❤❛0 ✇❤❡♥ ❇❈ ✐* ❤✐❣❤ ❡♥♦✉❣❤✱ ✐0 ❤❛* ❛ *✐❣♥✐✜❝❛♥0 ✐♠♣❛❝0 ♦♥
❡♥✈✐%♦♥♠❡♥0❛❧ ❜❡❤❛✈✐♦✉%✳ F❛%❛❣✉❛② ❤❛* ❛♥ ❤✐❣❤ ❇❈ ❧❡✈❡❧ ✭✶✾✳✻✺ ❣❛❤ ♦♥ ❛✈❡%❛❣❡ ❞✉%✐♥❣ 0❤❡ ♣❡✲
%✐♦❞✱ ✇❤✐❧❡ 0❤❡ ❜✐♦❝❛♣❛❝✐0② ♦❢ 0❤❡ ♦0❤❡% ❝♦✉♥0%✐❡* ✐♥ ♦✉% *❛♠♣❧❡ ❛✈❡%❛❣❡ ✼✳✼✷ ❣❛❤✮ ❛♥❞ 0❤❡ ❤✐❣❤❡%
❡❝♦❧♦❣✐❝❛❧ %❡*❡%✈❡ ✭✶✺✳✽ ❣❛❤ ♦♥ ❛✈❡%❛❣❡ ❞✉%✐♥❣ 0❤❡ ♣❡%✐♦❞✱ *❡❡ ❚❛❜❧❡ ✶✮✳ ■0 *❡❡♠* 0❤❛0 F❛%❛❣✉❛② ✐*
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❬✸✽❪ $❡2❛=❛♥✱ ▼✳❍✳✱ ❙♠✐/❤✱ ❘✳$✳ ✭✶✾✾✽✮✳ ❙/=✉❝/✉=❛❧ ❛♥❛❧②2✐2 ♦❢ ❝♦✐♥/❡❣=❛/✐♥❣ ❱❆❘2✳ ❏♦✉=♥❛❧ ♦❢
❊❝♦♥♦♠✐❝ ❙✉=✈❡②2✱ ✶✷✱ ✹✼✶✲✺✵✻✳
❬✸✾❪ $❡2❛=❛♥✱ ▼✳❍✳✱ ❙❤✐♥✱❨✳ ✭✶✾✾✾✮✳ ❆♥ ❛✉/♦=❡❣=❡22✐✈❡ ❞✐2/=✐❜✉/❡❞ ❧❛❣ ♠♦❞❡❧❧✐♥❣ ❛♣♣=♦❛❝❤ /♦
❝♦✐♥/❡❣=❛/✐♦♥ ❛♥❛❧②2✐2✳ ■♥✿ ❙/=♦♠✱❙✳ ✭❊❞✳✮✱ ❊❝♦♥♦♠❡/=✐❝2 ❛♥❞ ❊❝♦♥♦♠✐❝ ❚❤❡♦=② ✐♥ ✷✵/❤ ❈❡♥✲
/✉=②✿ ❚❤❡ ❘❛❣♥❛= ❋=✐2❝❤ ❈❡♥/❡♥♥✐❛❧ ❙②♠♣♦2✐✉♠✳ ❈❛♠❜=✐❞❣❡✳ ❯♥✐✈❡=2✐/② $=❡22✱ ❈❛♠❜=✐❞❣❡
❈❤❛♣/❡= ✶✶✳
❬✹✵❪ $❡2❛=❛♥✱ ▼✳❍✳✱ ❙❤✐♥✱ ❨✳✱ ❙♠✐/❤ ❘✳❏✳ ✭✷✵✵✶✮✳ ❇♦✉♥❞2 /❡2/✐♥❣ ❛♣♣=♦❛❝❤❡2 /♦ /❤❡ ❛♥❛❧②2✐2 ♦❢
❧❡✈❡❧ =❡❧❛/✐♦♥2❤✐♣2✳ ❏♦✉=♥❛❧ ♦❢ ❆♣♣❧✐❡❞ ❊❝♦♥♦♠❡/=✐❝2✱ ✶✻✱ ✷✽✾✲✸✷✻✳
❬✹✶❪ ❙❛❜♦♦=✐✱ ❇✳✱ ❙✉❧❛✐♠❛♥✱ ❏✳✱ ▼♦❤❞✱ ❙✳ ✭✷✵✶✷✮✳ ❊❝♦♥♦♠✐❝ ❣=♦✇/❤ ❛♥❞ CO2 ❡♠✐22✐♦♥2 ✐♥
▼❛❧❛②2✐❛✿ ❆ ❝♦✐♥/❡❣=❛/✐♦♥ ❛♥❛❧②2✐2 ♦❢ /❤❡ ❊♥✈✐=♦♥♠❡♥/❛❧ ❑✉③♥❡/2 ❈✉=✈❡✳ ❊♥❡=❣② $♦❧✐❝②✱ ✺✶✱
✶✽✹✲✶✾✶✳
❬✹✷❪ ❙❡❧❞❡♥✱ ❚✳▼✳✱ ❙♦♥❣✱ ❉✳ ✭✶✾✾✹✮✳ ❊♥✈✐=♦♥♠❡♥/❛❧ a✉❛❧✐/② ❛♥❞ ❞❡✈❡❧♦♣♠❡♥/✿ ✐2 /❤❡=❡ ❛ ❑✉③♥❡/2
❝✉=✈❡ ❢♦= ❛✐= ♣♦❧❧✉/✐♦♥ ❡♠✐22✐♦♥2❄ ❏♦✉=♥❛❧ ♦❢ ❊♥✈✐=♦♥♠❡♥/❛❧ ❊❝♦♥♦♠✐❝2 ❛♥❞ ▼❛♥❛❣❡♠❡♥/✱ ✷✼✱
✶✹✼✲✶✻✷✳
❬✹✸❪ ❙❤❛❤❜❛③✱ ▼✳✱ ❏❛❧✐❧✱ ❆✳✱ ❉✉❜❡✱ ❙✳ ✭✷✵✶✵✮✳ ❊♥✈✐=♦♥♠❡♥/❛❧ ❑✉③♥❡/2 ❝✉=✈❡ ✿ ❚✐♠❡2 2❡=✐❡2 ❡✈✐✲
❞❡♥❝❡ ❢=♦♠ $♦=/✉❣❛❧✳ ▼$❘❆✱ ✷✼✹✹✸✳
❬✹✹❪ ❙❤❛✜❦✱ ◆✳✱ ❇❛♥❞②♦♣❛❞❤②❛②✱ ❙✳ ✭✶✾✾✷✮✳ ❊❝♦♥♦♠✐❝ ❣=♦✇/❤ ❛♥❞ ❡♥✈✐=♦♥♠❡♥/❛❧ a✉❛❧✐/②✿ /✐♠❡
2❡=✐❡2 ❛♥❞ ❝=♦22 ❝♦✉♥/=② ❡✈✐❞❡♥❝❡✱ ✾✵✹✱ ❲♦=❧❞ ❇❛♥❦✲❢=❡❡ $❉❋✳
❬✹✺❪ ❙❤❛✜❦✱ ◆✳ ✭✶✾✾✹✮✳ ❊❝♦♥♦♠✐❝ ❉❡✈❡❧♦♣♠❡♥/ ❛♥❞ ❊♥✈✐=♦♥♠❡♥/❛❧ ◗✉❛❧✐/② ✿ ❆♥ ❊❝♦♥♦♠❡/=✐❝
❆♥❛❧②2✐✳ ❖①❢♦=❞ ❊❝♦♥♦♠✐❝ $❛♣❡=2✱ ✹✻✱ ✼✺✼✲✼✼✸✳
✶✽
❬✹✻❪ ❙%❡'♥✱ ❉✳■✳✱ ❈♦♠♠♦♥✱ ▼✳❙✳ ✭✷✵✵✶✮✳ ■6 ❚❤❡'❡ ❛♥ ❊♥✈✐'♦♥♠❡♥%❛❧ ❑✉③♥❡%6 ❈✉'✈❡ ❢♦' ❙✉❧❢✉'❄
❏♦✉'♥❛❧ ♦❢ ❊♥✈✐'♦♥♠❡♥%❛❧ ❊❝♦♥♦♠✐❝6 ❛♥❞ ▼❛♥❛❣❡♠❡♥%✱ ✹✶✳
❬✹✼❪ ❙%❡'♥✱ ❉✳■✳ ✭✷✵✵✹✮✳ ❚❤❡ '✐6❡ ❛♥❞ ❢❛❧❧ ♦❢ %❤❡ ❊♥✈✐'♦♥♠❡♥%❛❧ ❑✉③♥❡%6 ❈✉'✈❡✳ ❲♦'❧❞ ❉❡✈❡❧♦♣✲
♠❡♥%✱ ✸✷✱ ✶✹✶✾✲✶✹✸✾✳
❬✹✽❪ ❚♦''❛6✱ ▼✳✱ ❇♦②❝❡✱ ❏✳❑✳ ✭✶✾✾✽✮✳ ■♥❝♦♠❡✱ ✐♥❡P✉❛❧✐%②✱ ❛♥❞ ♣♦❧❧✉%✐♦♥✿ ❆ '❡❛66❡66♠❡♥% ♦❢ %❤❡
❊♥✈✐'♦♥♠❡♥%❛❧ ❑✉③♥❡%6 ❈✉'✈❡✳ ❊❝♦❧♦❣✐❝❛❧ ❊❝♦♥♦♠✐❝6✱ ✷✺✱ ✶✹✼✲✶✻✵✳
❬✹✾❪ ❲❛❝❦❡'♥❛❣❡❧✱ ▼✳✱ ▼♦♥❢'❡❞❛✱ ❈✳✱ ❙❝❤✉❧③✱ ◆✳❇✳✱ ❊'❜✱ ❑✳ ❍✳✱ ❍❛❜❡'❧✱ ❍✳✱ ❑'❛✉6♠❛♥♥✱ ❋✳
✭✷✵✵✹❛✮✳ ❈❛❧❝✉❧❛%✐♥❣ ♥❛%✐♦♥❛❧ ❛♥❞ ❣❧♦❜❛❧ ❡❝♦❧♦❣✐❝❛❧ ❢♦♦%♣'✐♥% %✐♠❡ 6❡'✐❡6✿ '❡6♦❧✈✐♥❣ ❝♦♥❝❡♣%✉❛❧
❝❤❛❧❧❡♥❣❡6✳ ▲❛♥❞ ✉6❡ ♣♦❧✐❝②✱ ✷✶✱ ✷✼✶✲✷✼✽✳
❬✺✵❪ ❲❛❝❦❡'♥❛❣❡❧✱ ▼❛%❤✐6✱ ▼♦♥❢'❡❞❛✱ ❈❤❛❞✱ ❊'❜✱ ❑❛'❧✲❍❡✐♥③✱ ❍❛❜❡'❧✱ ❍❡❧♠✉%✱ ❙❝❤✉❧③✱ ◆✐❡❧6 ❇✳
✭✷✵✵✹❜✮✳ ❊❝♦❧♦❣✐❝❛❧ ❢♦♦%♣'✐♥% %✐♠❡ 6❡'✐❡6 ♦❢ ❆✉6%'✐❛✱ %❤❡ Z❤✐❧✐♣♣✐♥❡6 ❛♥❞ ❙♦✉%❤ ❑♦'❡❛ ❢♦'
✶✾✻✶✲✶✾✾✾✿ ❝♦♠♣❛'✐♥❣ %❤❡ ❝♦♥✈❡♥%✐♦♥❛❧ ❛♣♣'♦❛❝❤ %♦ ❛♥ ✧❛❝%✉❛❧ ❧❛♥❞ ❛'❡❛✧ ❛♣♣'♦❛❝❤✳ ▲❛♥❞
❯6❡ Z♦❧✐❝②✱ ✷✶✱ ✷✻✶✲✷✻✾✳
❬✺✶❪ ❲✐❡❞♠❛♥♥✱ ❚✳✱ ▼✐♥①✱ ❏✳✱ ❇❛''❡%%✱ ❏✳✱ ❲❛❝❦❡'♥❛❣❡❧✱ ▼✳ ✭✷✵✵✻✮✳ ❆❧❧♦❝❛%✐♥❣ ❡❝♦❧♦❣✐❝❛❧ ❢♦♦%✲
♣'✐♥%6 %♦ ✜♥❛❧ ❝♦♥6✉♠♣%✐♦♥ ❝❛%❡❣♦'✐❡6 ✇✐%❤ ✐♥♣✉%✲♦✉%♣✉% ❛♥❛❧②6✐6✳ ❊❝♦❧♦❣✐❝❛❧ ❊❝♦♥♦♠✐❝6✱ ✺✻✱
✷✽✲✹✽✳
❚❛❜❧❡ ✶✿ ❈♦♠♣❛'✐6♦♥ ❜❡%✇❡❡♥ EFc ❛♥❞ ❇❈ ✭✐♥ ♠❡❛♥✮✳
❈♦✉♥$%② EEc ❇❈ ❈♦♠♣❛%✐,♦♥ ∆
❆%❣❡♥$✐♥❛ ✸✳✸✶ ✽✳✷✷ ❊❝♦❧♦❣✐❝❛❧ ❘❡,❡%✈❡ ✰ ✹✳✾✶
❇%❛③✐❧ ✷✳✽✾ ✶✷✳✶✶ ❊❝♦❧♦❣✐❝❛❧ ❘❡,❡%✈❡ ✰ ✾✳✷✷
❈❤✐❧❡ ✷✳✹✶ ✹✳✼✽ ❊❝♦❧♦❣✐❝❛❧ ❘❡,❡%✈❡ ✰ ✷✳✸✼
❈♦❧♦♠❜✐❛ ✷✳✶✷ ✺✳✼✹ ❊❝♦❧♦❣✐❝❛❧ ❘❡,❡%✈❡ ✰ ✸✳✻✷
C❛%❛❣✉❛② ✸✳✽✺ ✶✾✳✻✺ ❊❝♦❧♦❣✐❝❛❧ ❘❡,❡%✈❡ ✰ ✶✺✳✽
✶✾
❚❛❜❧❡ ✷✿ ❈♦))❡❧❛*✐♦♥ ❜❡*✇❡❡♥ ❊❋ ✭❝♦♥2✉♠♣*✐♦♥ 2✐❞❡✮ ❛♥❞ ❈❖2✳
❈♦✉♥$%② ❘ ❚✲*$❛$ ,✲✈❛❧✉❡
❆%❣❡♥$✐♥❛ ✲✵✳✵✻✵✷ ✲✵✳✸✻ ✵✳✼✷
❇%❛③✐❧ ✵✳✸✻✹✹ ✷✳✸✶
∗∗
✵✳✵✸
❈❤✐❧❡ ✵✳✽✻✽✶ ✶✵✳✸✺
∗∗∗
✵✳✵✵
❈♦❧♦♠❜✐❛ ✵✳✷✽✼✸ ✶✳✼✼
∗
✵✳✵✽
,❛%❛❣✉❛② ✵✳✶✷✼✼ ✵✳✼✻ ✵✳✹✺
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
❚❛❜❧❡ ✸✿ ❊①✐2*❡♥❝❡ ♦❢ ❝♦✐♥*❡❣)❛*✐♦♥ )❡❧❛*✐♦♥2❤✐♣ ✭❆❘❉▲✲❙✉♣♣❧②✳✮
❈♦✉♥$%② ❲❛❧❞ ❚❡*$ ❈♦♥❝❧✉*✐♦♥
❆%❣❡♥$✐♥❛ ✷✳✶✶ ◆♦ ❝♦✐♥$❡❣%❛$✐♦♥
❇%❛③✐❧ ✶✵✳✷✻ ❈♦✐♥$❡❣%❛$✐♦♥
❈❤✐❧❡ ✸✳✼✶ ❈♦✐♥$❡❣%❛$✐♦♥
❈♦❧♦♠❜✐❛ ✹✳✹✹ ❈♦✐♥$❡❣%❛$✐♦♥
,❛%❛❣✉❛② ✸✳✻✻ ❈♦✐♥$❡❣%❛$✐♦♥
◆♦"❡$✿ d(ln(eep)) = b0+b1ln(pib−1)+b2ln(pib2−1)+b3ln(indu−1)+b4ln(pp−1)+b5ln(urb−1)+b6ln(eep−1)+d(ln(pib))+
d(ln(pib−1))+d(ln(pib2))+d(ln(pib2−1))+d(ln(indu))+d(ln(indu−1))+d(ln(pp))+d(ln(pp−1))+d(ln(urb))+d(ln(urb−1))+
d(ln(eep−1)) + ǫt
❚❛❜❧❡ ✹✿ ❘❡2✉❧*2 ♦❢ ❧♦♥❣ )✉♥ ❖▲❙ ❡2*✐♠❛*✐♦♥2 ✭❙✉♣♣❧②✮✳
❈♦✉♥$%② ❝ ●❉, ●❉,
2
❯%❜❛♥✐③❛$✐♦♥ ,❡$%♦❧ ,%✐❝❡ ■♥❞✉*$%✐❛❧✐③❛$✐♦♥
❆%❣❡♥$✐♥❛ −41.796
(−0.632)
10.281
(0.706)
−0.548
∗
(−0.667)
−1.191
(−1.987)
0.038
(1.159)
0.148
(1.018)
❇%❛③✐❧ 20.065
∗∗
(2.174)
−5.132
∗∗
(−2.221)
0.330
∗∗
(2.275)
0.182
∗
(1.795)
0.033
∗∗∗
(2.834)
0.027
(0.956)
❈❤✐❧❡ −52.676
∗∗∗
(−6.097)
10.607
∗∗∗
(4.637)
−0.625
∗∗∗
(−4.515)
2.044
∗∗
(2.636)
−0.017
(−0.508)
0.029
(0.169)
❈♦❧♦♠❜✐❛ −86.066
∗∗∗
(−10.426)
24.986
∗∗∗
(11.133)
−1.567
∗∗∗
(−11.064)
−3.076
∗∗∗
(−13.078)
−0.028
∗∗∗
(−3.452)
0.103
∗∗
(2.385)
,❛%❛❣✉❛② −28.116
∗∗
(−2.413)
8.293
∗∗
(2.490)
−0.545
∗∗
(−2.302)
−0.290
∗∗∗
(−3.524)
−0.051
∗∗∗
(−3.534)
−0.149
(−1.409)
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
✷✵
EFc
❚❛❜❧❡ ✺✿ ❘❡(✉❧*( ♦❢ ❧♦♥❣ /✉♥ ❖▲❙ ❡(*✐♠❛*✐♦♥( ✭❙✉♣♣❧②✮✷✳
❈♦✉♥$%② ❝ ●❉* ●❉*
2
❯%❜❛♥✐③❛$✐♦♥ *❡$%♦❧ *%✐❝❡ ■♥❞✉4$%✐❛❧✐③❛$✐♦♥
❆%❣❡♥$✐♥❛ 4.389
∗∗∗
(3.318)
0.552
∗∗∗
(4.479)
−1.752
∗∗∗
(−6.060)
0.054
∗∗
(2.064)
❇%❛③✐❧ 20.891
∗∗
(2.525)
−5.238
∗∗
(−2.542)
0.344
∗∗
(2.688)
0.023
∗∗∗
(2.737)
❈❤✐❧❡ −54.018
∗∗∗
(−7.305)
11.203
∗∗∗
(6.184)
−0.660
∗∗∗
(−5.945)
1.784
∗∗∗
(3.053)
❈♦❧♦♠❜✐❛ −86.066
∗∗∗
(−10.426)
24.986
∗∗∗
(11.133)
−1.567
∗∗∗
(−11.064)
−3.076
∗∗∗
(−13.078)
−0.028
∗∗∗
(−3.452)
0.103
∗∗
(2.385)
*❛%❛❣✉❛② −28.195
∗∗
(−2.383)
8.177
∗∗
(2.419)
−0.542
∗∗
(−2.257)
−0.210
∗∗∗
(−3.466)
−0.050
∗∗∗
(−3.373)
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
❚❛❜❧❡ ✻✿ ❘❡(✉❧*( ♦❢ (❤♦/* /✉♥ ❖▲❙ ❡(*✐♠❛*✐♦♥( ✭❙✉♣♣❧②✮✳
❈♦✉♥$%② ❝ ❞●❉* ❞●❉*
2
❞❯%❜❛♥✐③❛$✐♦♥ ❞*❡$%♦❧ *%✐❝❡ ❞■♥❞✉4$%✐❛❧✐③❛$✐♦♥ ECTt−1
❆%❣❡♥$✐♥❛ 0.047
(0.905)
2.773
(0.179)
−0.155
(−0.177)
−11.934
(−0.976)
−0.007
(−0.163)
−0.042
(−0.225)
❇%❛③✐❧ −0.000
(−0.102)
−4.352
(−1.153)
0.289
(1.227)
0.015
(1.009)
0.655
∗∗∗
(3.912)
❈❤✐❧❡ 0.018
(1.673)
10.145
∗∗
(2.330)
−0.616
∗∗
(−2.218)
0.441
∗∗∗
(3.123)
❈♦❧♦♠❜✐❛ −0.015
∗
(−1.721)
9.301
∗
(1.902)
−0.561
∗
(−1.781)
−0.823
(−0.746)
−0.010
(−0.928)
0.138
∗∗
(2.109)
0.425
∗∗
(2.634)
*❛%❛❣✉❛② 0.022
(0.538)
2.085
(0.358)
−0.116
(−0.284)
−1.660
(−0.549)
−0.029
(−1.147)
0.804
∗∗∗
(4.623)
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
❚❛❜❧❡ ✼✿ ❘❡(✉❧*( ♦❢ (❤♦/* /✉♥ ❖▲❙ ❡(*✐♠❛*✐♦♥( ✭❙✉♣♣❧②✮ ✷✳
❈♦✉♥$%② ❝ ❞●❉* ❞●❉*
2
❞❯%❜❛♥✐③❛$✐♦♥ ❞*❡$%♦❧ *%✐❝❡ ❞■♥❞✉4$%✐❛❧✐③❛$✐♦♥ ECTt−1
❆%❣❡♥$✐♥❛
❇%❛③✐❧ −0.000
(−0.052)
0.304
∗∗∗
(3.240)
0.672
∗∗∗
(4.034)
❈❤✐❧❡ 0.004
(0.482)
0.494
∗∗∗
(3.044)
0.319
∗∗
(2.322)
❈♦❧♦♠❜✐❛ −0.021
∗∗∗
(−6.227)
6.865
∗
(2.005)
−0.405
∗
(−1.834)
0.130
∗
(2.014)
0.429
∗∗∗
(2.894)
*❛%❛❣✉❛② 0.000
(0.078)
0.396
∗∗∗
(3.036)
0.756
∗∗∗
(4.643)
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
✷✷
❚❛❜❧❡ ✽✿ ❘❡(✉❧*( ♦❢ (❤♦.* .✉♥ ❖▲❙ ❡(*✐♠❛*✐♦♥( ✭❙✉♣♣❧②✮✸✳
❈♦✉♥$%② ❝ ❞●❉+ ❞●❉+
2
❞❯%❜❛♥✐③❛$✐♦♥ ❞+❡$%♦❧ +%✐❝❡ ❞■♥❞✉4$%✐❛❧✐③❛$✐♦♥
❆%❣❡♥$✐♥❛
❇%❛③✐❧ 0.001
(0.129)
0.256
∗∗
(2.282)
❈❤✐❧❡ 0.004
(0.482)
0.494
∗∗∗
(3.044)
0.319
∗∗
(2.322)
❈♦❧♦♠❜✐❛ −0.019
∗∗∗
(−5.137)
0.563
∗∗∗
(4.451)
+❛%❛❣✉❛② −0.001
(−0.123)
0.461
∗∗∗
(2.810)
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
❚❛❜❧❡ ✾✿ ❊①✐(*❡♥❝❡ ♦❢ ❝♦✐♥*❡❣.❛*✐♦♥ .❡❧❛*✐♦♥(❤✐♣ ✭❆❘❉▲✲❉❡♠❛♥❞✳✮
❈♦✉♥$%② ❲❛❧❞ ❚❡4$ ❈♦♥❝❧✉4✐♦♥
❆%❣❡♥$✐♥❛ ✸✳✸✶ ■♥❝♦♥❝❧✉4✐✈❡
❇%❛③✐❧ ✹✳✽✽ ❈♦✐♥$❡❣%❛$✐♦♥
❈❤✐❧❡ ✷✳✵✺ ◆♦ ❝♦✐♥$❡❣%❛$✐♦♥
❈♦❧♦♠❜✐❛ ✹✳✸✾ ❈♦✐♥$❡❣%❛$✐♦♥
+❛%❛❣✉❛② ✷✳✺✷ ■♥❝♦♥❝❧✉4✐✈❡
◆♦"❡$✿ ✳
❚❛❜❧❡ ✶✵✿ ❘❡(✉❧*( ♦❢ ❧♦♥❣ .✉♥ ❖▲❙ ❡(*✐♠❛*✐♦♥( ✭❉❡♠❛♥❞✮✳
❈♦✉♥$%② ❝ ●❉+ ●❉+
2
❊♥❡#❣② ❯'❡ ❇✐♦❝❛♣❛❝✐.② ▲✐❢❡ ❊①♣❡❝.❛♥❝②
❆#❣❡♥.✐♥❛ −39.392
(−0.495)
17.139
(0.971)
−0.924
(−0.922)
−0.049
(−0.077)
−0.713
∗
(−1.995)
−8.641
∗∗∗
(−5.554)
❇#❛③✐❧ −26.611
(−1.667)
3.892
(1.181)
−0.222
(−1.048)
0.040
(0.164)
0.881
∗∗
(2.093)
1.966
∗
(1.831)
❈❤✐❧❡ 15.811
(1.197)
−0.318
(−0.130)
0.085
(0.546)
−0.168
(−0.492)
−0.413
(−0.407)
−3.764
∗∗
(−2.162)
❈♦❧♦♠❜✐❛ −17.507
(−1.617)
3.885
(1.139)
−0.221
(−1.010)
0.127
(1.402)
0.665
∗∗∗
(3.160)
−0.118
(−0.139)
9❛#❛❣✉❛② −37.075
(−1.424)
12.388
∗
(1.819)
−0.866
∗
(−1.775)
0.638
∗∗∗
(2.784)
0.127
(0.723)
−2.457
(−1.276)
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
✷✸
❚❛❜❧❡ ✶✶✿ ❘❡(✉❧*( ♦❢ ❧♦♥❣ /✉♥ ❖▲❙ ❡(*✐♠❛*✐♦♥( ✭❉❡♠❛♥❞✮✷✳
❈♦✉♥$%② ❝ ●❉* ●❉*
2
❊♥❡%❣② ❯/❡ ❇✐♦❝❛♣❛❝✐$② ▲✐❢❡ ❊①♣❡❝$❛♥❝②
❆%❣❡♥$✐♥❛ 34.626
∗∗∗
(6.090)
0.733
∗∗∗
(4.605)
−0.740
∗∗
(−2.102)
−9.002
∗∗∗
(−6.958)
❇%❛③✐❧ −12.488
∗∗
(−2.403)
0.394
∗∗∗
(5.624)
0.899
∗∗
(2.517)
1.940
∗
(1.978)
❈❤✐❧❡ 9.836
∗∗∗
(6.706)
0.058
∗∗∗
(13.472)
−2.987
∗∗∗
(−7.473)
❈♦❧♦♠❜✐❛ −4.930
∗∗∗
(−5.036)
0.430
∗∗∗
(3.350)
0.188
∗∗
(2.517)
0.659
∗∗∗
(6.745)
*❛%❛❣✉❛② −29.639
(−1.248)
12.169
∗
(1.802)
−0.851
∗
(−1.759)
0.533
∗∗
(3.028)
−3.781
∗∗
(−6.380)
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
❚❛❜❧❡ ✶✷✿ ❘❡(✉❧*( ♦❢ (❤♦/* /✉♥ ❖▲❙ ❡(*✐♠❛*✐♦♥( ✭❉❡♠❛♥❞✮✳
❈♦✉♥$%② ❝ ❞●❉* ❞●❉*
2
❞❊♥❡%❣② ❯/❡ ❞❇✐♦❝❛♣❛❝✐$② ❞▲✐❢❡ ❡①♣❡❝$❛♥❝② ECTt−1
❆%❣❡♥$✐♥❛ −0.026
(−0.300)
15.859
(0.645)
−0.897
(−0.646)
0.936
(1.447)
−0.331
(−0.661)
0.817
(0.031)
❇%❛③✐❧ −0.005
(−0.198)
0.468
∗∗∗
(4.417)
0.591
(1.653)
1.513
(0.337)
0.583
∗∗∗
(3.584)
❈❤✐❧❡ 0.028
(0.443)
9.110
(0.872)
−0.549
(−0.820)
0.687
(1.380)
1.305
(0.981)
−2.836
(−0.396)
❈♦❧♦♠❜✐❛ −0.001
(−0.058)
0.553
∗∗∗
(2.910)
0.284
∗∗
(2.190)
0.779
(1.237)
0.567
∗∗∗
(3.584)
*❛%❛❣✉❛② 0.099
∗∗
(1.936)
−2.522
(−0.270)
0.181
(0.276)
0.159
(0.711)
1.190
∗∗
(2.369)
−27.086
∗
(−1.758)
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
❚❛❜❧❡ ✶✸✿ ❘❡(✉❧*( ♦❢ (❤♦/* /✉♥ ❖▲❙ ❡(*✐♠❛*✐♦♥( ✭❉❡♠❛♥❞✮✷✳
❈♦✉♥$%② ❝ ❞●❉* ❞●❉*
2
❞❊♥❡%❣② ❯/❡ ❞❇✐♦❝❛♣❛❝✐$② ❞▲✐❢❡ ❡①♣❡❝$❛♥❝② ECTt−1
❆%❣❡♥$✐♥❛ −0.023
(−1.387)
0.950
∗∗
(2.196)
❇%❛③✐❧ −0.007
(−1.594)
0.499
∗∗∗
(4.769)
0.639
∗∗∗
(4.019)
❈❤✐❧❡ −0.022
(−1.266)
1.121
∗∗∗
(3.803)
❈♦❧♦♠❜✐❛ −0.018
∗∗∗
(−3.491)
0.626
∗∗∗
(3.438)
0.269
∗∗
(2.067)
0.529
∗∗∗
(3.380)
*❛%❛❣✉❛② 0.114
(2.952)
1.258
∗∗∗
(2.851)
−31.628
∗∗
(−2.545)
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
✷✹
❚❛❜❧❡ ✶✹✿ ❘❡)✉❧+) ♦❢ )❤♦/+ /✉♥ ❖▲❙ ❡)+✐♠❛+✐♦♥) ✭❉❡♠❛♥❞✮✸✳
❈♦✉♥$%② ❝ ❞●❉+ ❞●❉+
2
❞❊♥❡%❣② ❯0❡ ❞❇✐♦❝❛♣❛❝✐$② ❞▲✐❢❡ ❡①♣❡❝$❛♥❝②
❆%❣❡♥$✐♥❛ −0.023
(−1.387)
0.950
∗∗
(2.196)
❇%❛③✐❧ −0.007
(−1.271)
0.473
∗∗∗
(3.768)
❈❤✐❧❡ −0.022
(−1.266)
1.121
∗∗∗
(3.803)
❈♦❧♦♠❜✐❛ −0.017
∗∗∗
(−2.871)
0.577
∗∗∗
(2.769)
0.330
∗∗
(2.229)
+❛%❛❣✉❛② 0.114
(2.952)
1.258
∗∗∗
(2.851)
−31.628
∗∗
(−2.545)
◆♦"❡$✿
∗
✱
∗∗
❛♥❞
∗∗∗
♠❡❛♥ &✐❣♥✐✜❝❛♥+ ❛+ ✶✵✪ ✱ ✺✪ ❛♥❞ ✶✪ ❧❡✈❡❧✱ 2❡&♣❡❝+✐✈❡❧②✳
❚❛❜❧❡ ✶✺✿ ❙❤❛/❡) ✐♥ ✪ ♦❢ ❊❋ ❝♦♠♣♦♥❡♥+) ✭♠❡❛♥)✮
❈♦✉♥$%② ❙✐❞❡ ❚♦$❛❧ ❈%♦♣❧❛♥❞ ●%❛③✐♥❣ ❧❛♥❞ ❋♦%❡0$ ❧❛♥❞ ❋✐0❤✐♥❣ ❣%♦✉♥❞ ❈❛%❜♦♥ ❇✉✐❧$ ✉♣ ❧❛♥❞
❆%❣❡♥$✐♥❛
EFc ✸✳✸✶ ✸✹✳✵✻✪ ✸✷✳✶✶✪ ✺✳✾✶✪ ✸✳✸✻✪ ✷✶✳✷✷✪ ✸✳✸✹✪
EFp ✺✳✷✽ ✺✶✳✽✾✪ ✷✶✳✼✵✪ ✸✳✷✻✪ ✺✳✹✼✪ ✶✺✳✻✽✪ ✶✳✾✾✪
❇%❛③✐❧
EFc ✷✳✽✾ ✷✻✳✻✷✪ ✸✼✳✶✵✪ ✷✵✳✼✹✪ ✶✳✽✹✪ ✶✵✳✾✹✪ ✷✳✼✻✪
EFp ✸✳✶✼ ✸✵✳✷✾✪ ✸✹✳✻✾✪ ✷✵✳✹✷✪ ✶✳✶✵✪ ✶✵✳✾✽✪ ✷✳✺✶✪
❈❤✐❧❡
EFc ✷✳✹✶ ✷✼✳✽✹✪ ✶✻✳✷✷✪ ✷✺✳✺✶✪ ✽✳✼✹✪ ✶✽✳✾✺✪ ✷✳✼✸✪
EFp ✸✳✹✵ ✶✺✳✺✾✪ ✶✶✳✷✸✪ ✷✽✳✺✹✪ ✷✹✳✻✸✪ ✶✽✳✵✾✪ ✶✳✾✷✪
❈♦❧♦♠❜✐❛
EFc ✷✳✶✷ ✷✶✳✻✻✪ ✹✻✳✷✺✪ ✼✳✾✼✪ ✶✳✽✺✪ ✶✼✳✼✶✪ ✹✳✺✺✪
EFp ✷✳✵✽ ✷✸✳✸✼✪ ✹✽✳✶✸✪ ✼✳✵✾✪ ✵✳✽✼✪ ✶✺✳✽✻✪ ✹✳✻✽✪
+❛%❛❣✉❛②
EFc ✸✳✽✺ ✶✾✳✸✼✪ ✹✾✳✹✷✪ ✷✷✳✼✺✪ ✵✳✶✾✪ ✺✳✻✷✪ ✷✳✻✺✪
EFp ✹✳✻✽ ✸✶✳✵✼✪ ✹✹✳✼✹✪ ✶✾✳✷✻✪ ✵✳✶✶✪ ✷✳✻✺✪ ✷✳✶✻✪
✷✺
❋✐❣✉$❡ ✷✿ ❙❤❛$❡+ ♦❢ ❊❋ ❝♦♠♣♦♥❡♥3+
✭❛✮ ❆$❣❡♥(✐♥❛ EFc ✭❜✮ ❆$❣❡♥(✐♥❛ EFp
✭❝✮ ❇$❛③✐❧ EFc ✭❞✮ ❇$❛③✐❧ EFp
✭❡✮ ❈❤✐❧✐ EFc ✭❢✮ ❈❤✐❧✐ EFp
✭❣✮ ❈♦❧♦♠❜✐❛ EFc ✭❤✮ ❈♦❧♦♠❜✐❛ EFp
✷✻
✭✐✮ #❛%❛❣✉❛② EFc ✭❥✮ #❛%❛❣✉❛② EFp
✷✼
